Isolation and characterization of a chymotryptic fragment of platelet glycoprotein IIb-IIIa retaining Arg-Gly-Asp binding activity.
Platelet membrane glycoprotein (GP)IIb-IIIa exists as a divalent cation-dependent heterodimer which recognizes the Arg-Gly-Asp (RGD) sequence of adhesive proteins. To isolate the RGD binding domain of GPIIb-IIIa we performed proteolysis of GPIIb-IIIa with alpha-chymotrypsin. GPIIb-IIIa was bound to an affinity matrix of GRGDSPK-coupled Sepharose 4B and was then treated with chymotrypsin. After washing the unbound fragments, two discrete polypeptides of 55 and 85 kDa remained bound to the RGD affinity matrix and were specifically eluted by soluble HHLGGAKQAGDV (H12) or by GRGDSP, but not by GRGESP. Immunoblotting with subunit-specific polyclonal antibodies showed that the 55- and 85-kDa fragments were derived from GPIIb and GPIIIa, respectively. Amino-terminal sequencing and immunoblotting using site-specific antibodies indicated that these fragments contained the amino termini of their parent molecules. In the presence of 1 mM Ca2+ and 1 mM Mg2+, these two fragments were maintained as a heterodimer inasmuch as both fragments were immunoprecipitated by the polyclonal anti-GPIIIa antibodies. In contrast, chelating the divalent cations with 5 mM EDTA resulted in the lack of co-immunoprecipitation of the 55-kDa GPIIb fragment. After removal of the H12 peptide, the 55/85-kDa heterodimer bound to immobilized fibrinogen in an enzyme-linked immunosorbent assay by an RGD-dependent mechanism. These findings suggest that the RGD binding domain and structures required for heterodimer maintenance are present within the 55/85-kDa chymotryptic fragment of GPIIb-IIIa.